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Answer ALL SEVENTY NINE (79) questions in Sections A-F. 


For Sections A-E select the MOST CORRECT answer by clearly marking the corresponding 
bubble on the General Purpose Answer Sheet. 


DO NOT mark more than one answer unless specified otherwise 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A - Evolution 
SIX (6) questions worth a total 12 marks 


Suggested time 15 minutes 


1. Sampling a large, randomly mating plant population with a codominant flower colour 
polymorphism, Priya counted individuals of each genotype. Her counts were as follows. 


Genotype Number 
AA 2 
Aa 32 
Aa 16 


What is the frequency of the A allele? 


1. 0.04 
2. 0.18 
3. 0.36 
4. 0.64 
2. Below are two trees representing hypothetical relationships between three species (A, B 


and C). 


A BC C A B 
A third hypothesis of the relationships exists, but is not shown above. Which of the following figures 
shows the missing hypothesis? 


C C BA B CA A C B 
2. 3. 4. 


A 


il, 
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3. Darwin’s observation that all species produce more offspring than their environment can 
support led him to infer that 


1. Organisms with traits that give them a higher probability of surviving and reproducing 
will leave more offspring. 

2. Members of a population often vary in inherited traits. 

3. New species originate when environmental change alters characteristics within the life 
of an individual. 

4. The unity of life depends on descent with modification. 

4. Which of the following is an example of a postzygotic reproductive barrier? 
1. A geographic barriers separates two paper daisy species. 


2. Crickets from populations with different mating calls do not recognise each other as 


potential mates. 


3. Sperm one abalone species is unable to penetrate the egg of another species. 
4. Mules (hybrids produced by horses and donkeys) are infertile. 
5; Wei and her team of ecologists have monitored the population of endangered burrowing 


owls after their reintroduction to an offshore island. The simplified graph below shows the change 
in population size over time. Which of the following is true? 


Population size 


Time (Generations) 


1. The population displayed logistic growth, and is approaching its carrying capacity. 
2. The population displayed logistic growth, and is approaching its optimum. 
3. The population displayed exponential growth, and is approaching its carrying capacity. 
4. The population displayed exponential growth, and is approaching its maximum 
velocity. 
6. An indication of strong competitive ability in a plant is that it 
1. Grows rapidly when planted in monoculture. 
2. Improves the growth of other species planted with it. 
3. Grows more rapidly than other species planted with it. 
4. Grows slower in monoculture than when planted with other species. 


10. 


11. 


12. 


13. 


14. 
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SECTION B - Plant Diversity 
TWENTY (20) questions worth a total 20 marks 
Suggested time 20 minutes 


Brown and green algae form a monophyletic group: 


1. True 
2. False 


Charophytes are more closely related to land plants than to red algae: 


1. True 
2. False 


A life cycle that includes development of an embryo protected by tissue of the parent 
plant is a shared derived feature (synapomorphy) of land plants: 


1. True 
2. False 


A monophyletic group (i.e. a group of lineages from one immediate, common ancestor 
and including all the ancestor’s descendants) is another term for a clade. 


1. True 
2. False 


Most bryophytes, but not hornworts, have alternation of generations with multicellular 
sporophyte and multicellular gametophyte: 


1. True 
2. False 


Presence of gametangia is a synapomorphy of land plants, but gametangia are not 
produced in angiosperms: 


1. True 
2. False 


Gametes are the product of meiosis in plants: 


1. True 
2. False 


Mosses, liverworts and hornworts form a non-monophyletic group: 


1. True 
2. False 
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15. Vascular plants, as shown in your text book, date to about: 


4.30 million years ago 
43.0 million years ago 
430 million years ago 
4,300 million years ago 


Fe)! bc 


16. Gametes (egg and sperm) are produced in haploid gametophytes by mitosis in: 


1. All land plants 

2. Only flowering plants 
3. Only liverworts 

4. No land plants 


17. Vascular plants are: 


All heterosporous 
All homosporous 
Mostly heterosporous 
Mostly homosporous 


Pe oe 


18. Sperm in flowering plants are produced in the: 


1. Antheridium 
2. Archegonium 
3. Embryo sac 
4. Pollen grains 


19. The bulk of the Pinus edulis ‘pine nut’ is made up of cells that are: 


1. Diploid 
2. Haploid 
3. Polyploid 
4. Triploid 


20. Which set of relationships matches our current understanding in plants as set out in the 


lectures: 
1. (Hornworts (Lycophytes (Monilophytes (Gymnosperms, Angiosperms)))) 
2. (Hornworts (Lycophytes (Monilophytes (Angiosperms, Gymnosperms)))) 
3. (Hornworts (Monilophytes (Lycophytes (Gymnosperms, Angiosperms)))) 
4. (Lycophytes (Hornworts (Monilophytes (Gymnosperms, Angiosperms)))) 


21. Of the following, the closest relative of Wollemi Pine (Wollemia nobilis) is: 


1. Araucaria araucana 

2. Ephedra californica 

3. Pinus tabuliformis 

4. Sciadopitys verticillata 
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22. Angiosperms have shared derived features (synapomorphies) of: 


Araceae a 


Double fertilisation 
Heterospory 
Homospory 

Pollen grains 


23. One of the following is NOT an angiosperm: 


Pe Pe 


Amborella 
Epacris 
Ephedra 
Solanum 


24. Plants with seeds, annual life-cycle, vascular tissue in the stem forming a ring in 
transverse section and persistent tap-root will be members of the: 


ete 


Conifers 
Eudicots 
Gnetophytes 
Monocots 


25. The partial sequence of the land plant life cycle that is CORRECT is: 


hae ate Nee 


Mitosis—gametophyte>gametes— mitosis 
Mitosis—haploid spores>meiosis>gametophyte 
Mitosis—sporophyte—meiosis—diploid spores 
Mitosis—sporophyte—meiosis— gametes 


26. The following are characteristic of ferns: 


ala 


Capsule with seta 

Endosperm and embryo 

Seed coat, endosperm, embryo and embryo sac. 
Sori containing sporangia with spiral thickening 
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SECTION C - Plant Structure & Function 
FIFTEEN (15) questions worth a total 15 marks 
Suggested time 15 minutes 


27. Which of the following is correct? Plant cells possess a primary cell wall: 


Tao 


The primary cell wall is internal to the cell membrane. 

The primary cell wall is composed of lipids. 

The primary cell wall is composed of cellulose, polysaccharides and protein. 
The primary cell wall is composed entirely of lignin. 


28. Which of the following is only associated with secondary growth? 


NS 


Apical meristem. 
Cork cambium. 
Epidermis. 
Primary phloem. 


29. Which of the following statements concerning the Casparian Strip is correct? 


dts 


It is located in the cell walls of the endodermis. 


2. It prevents the movement of ions and water into the stele via the symplastic pathway. 


3. 


4, 


It prevents the movement of ions and but not water into the stele via the symplastic 
pathway. 
It is composed of a water-repellent substance called lignin. 


30. The vascular bundles in the stem of eudicots undergoing primary growth are typically 


found in: 


ioe ae 


Scattered bundles. 
A single ring. 
Spirals. 
Concentric rings. 


31. Which of the following concerning secondary growth is correct? 


PE 


A lateral meristem known as the vascular cambium increases girth. 

A lateral meristem known as the vascular cambium produces cork cells. 
The bark consists of the xylem and cork cells. 

Bark consists only of phloem cells. 


32. Indicate the correct statement. Axillary buds are: 


PN 


The small pores on leaves that facilitate gas exchange. 

Buds located in the leaf axil. 

Hair-like cells on the leaf epidermis that reflect light or repel insects. 
A key part of respiration biochemistry in plant cells. 
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33. A plant with a leaf that has large air spaces for buoyancy is likely to be a: 


ee 


Xerophyte. 
Hydrophyte. 
Mesophyte. 
Epiphyte. 


34. Which of the following statements is correct? If a flaccid cell with a total water potential 
of -1.5 MPa is placed in a sucrose solution with an osmotic potential of -0.5 MPa: 


1. 


The cell will take up water and swell until it explodes. 


2. The cell will lose water to the sucrose solution as the water potential of the external 


sucrose solution is lower than that of the cell. 

The sucrose will move into the cell to balance out the difference in concentration. 
The cell will take up water until it reaches full turgor, and the cell wall will limit any 
further expansion. 


35. Which of the following statements concerning roots is correct?? 


1. 


Root hairs are multicellular and are derived from the pericycle of the stele. 


2. Root hairs are extensions of the epidermal cells of the root and increase surface area 


for nutrient and water uptake. 
Root hairs are purely for decoration and perform no useful function. 
Root hairs are dead and are conduits for sugar transport. 


36. Which of the following is correct? A typical isobilateral leaf of a eucalypt is distinguished 


by: 


— 


A tendency to sit parallel to the surface of the earth. 

Stomata on the lower surface of the leaf and none on the upper surface. 

Repeated layers of palisade parenchyma arranged equally across a transverse section 
of the leaf. 

All of the above. 


37. Indicate the correct statement. Stomata open because: 


1. 


2. 


The pumping of potassium into the subsidiary cells causes water to leave the guard 
cells, thus increasing guard cell turgor. 

The pumping of potassium into the subsidiary cells increases their water potential. As 
a consequence the guard cells become flaccid as water diffuses out of these cells and 
into the subsidiary cells. 

The pumping of potassium into the guard cells decreases their water potential, water 
moves in and cell turgor is decreased and the stoma opens. 

The pumping of potassium into the guard cells causes water to leave the guard cells, 
thus decreasing their turgor. 


BIOL120, Trimester 2 2018 


38. Which of the following statements concerning plant nutrition is correct? 


1. 


2 


3. 
4, 


The absence of a single micronutrient means that a plant can still grow and complete 

its life cycle. 

The absence of a single macronutrient means that a plant can still grow and complete 
its life cycle. 

The essential elements were determined using hydrophobics experiments. 

The absence of a macronutrient in a nutrient solution means that a plant will not grow 
and complete its life cycle. 


39. Which of the following is correct? 


aioe el 


Calcium is a micronutrient that is important for chlorophyll synthesis. 

Nitrogen is a macronutrient that is essential for synthesis of amino acids. 

Sodium is required in large amounts for plant growth. 

Boron is a macronutrient that when deficient causes stunted shoots and roots in flax. 


40. Gibberellin Acid has what effect on plant growth? 


ee ee 


They slows root growth. 

It stimulates the formation of flowers. 
It promotes internode elongation. 

It promotes fruit ripening. 


41. Which of the following statements about flowering is correct? 


oe Ne 


A period of cold treatment to induce flowering is known as vernalisation. 

Florigen has been easily isolated and identified. 

A daylength signal is perceived in the floral apex, not the leaves. 

Short day plants can be prevented from flowering by interrupting the short night with a 
flash of light. 
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SECTION D - Animal Diversity 
TWENTY (20) questions worth a total 20 marks 
Suggested time 20 minutes 


42. Which feature is a characteristic of all animals? 


Capable of locomotion 

Multicellular 

Has a central nervous system, or at least a nerve net 
Blastopore becomes an anus 


i aelirecad eae 


43. What does the hagfish lack which is found in most other living chordates: 


1. Body cavity 


2. Jaws 
3. Notochord 
4. Eyes 


44. Earthworms belong to the phylum: 


1. Platyhelminthe 
2. Annelida 
3. Nematoda 
4. Mollusca 


45. Embryonic development in animals proceeds in which of the following orders: 


1. Cleavage > gastrula > blastula > fertilisation 
2. Blastula > gastrula > fertilisation > cleavage 
3. Gastrula > fertilisation > cleavage > blastula 
4. Fertilisation > cleavage > blastula > gastrula 


46. Earthworms use their clitellum for: 


1. Digestion 

2. Defence 

3. Reproduction 
4. Locomotion 


47. Bones in the inner ears of mammals originated from bones located in the: 


1. Hyoid 

2. Jaws 

3. Base of the skull 
4. Temple 


48. Two features only found in molluscs are: 
1. Bilateral symmetry and an exoskeleton 
2. Radula and mantle cavity 


3. Radial symmetry and a coelom 
4. Jointed appendages and exoskeleton 
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49. A 32 celled embryo is formed by: 


1. 2 rounds of cell division 
2. 3 rounds of cell division 
3. 4 rounds of cell division 
4. 8 rounds of cell division 


50. The nervous system is derived from: 


Mesoglea 
Ectoderm 
Mesoderm 
Endoderm 


alee ae 


51. Which of the following invertebrate taxa is most closely related to chordates? 


1. Earthworms 
2. Snails 

3. Starfish 

4. Leeches 


52. Which of these characteristic is unique to the Cnidaria phylum? 


1. Nematocysts 
2. Tentacles 

3. Cilliates 

4. Endoderm 


53. In deuterostomes the blastopore develops into the: 
1. Mouth 
2. Anus 
3. Body cavity 


4. Nervous system 


54. The least diverse group of extant chordates are: 


1. Birds 

2. Mammals 
3. Fishes 

4. Amphibians 


55. Feathers are derived from: 


1. Skin 
2. Digits 
3. Scales 
4. Hair 
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56. All birds fall within which one of the following groups: 


1. Mammalia 
2. Dinosauria 
3. Crocodylia 
4. Amphibia 


57. Which of the following arthropod groups is now completely extinct? 


1. Chelicerata 
2. Trilobita 

3. Myriapoda 
4. Ostracoda 


58. Adult echinoderms typically show: 


1. Pentaradial symmetry 
2. Asymmetry 

3. Bilateral symmetry 
4. Biradial symmetry 


59. Most cephalopods are: 


1. Herbivorous 
2. Carnivorous 
3. Autotrophic 
4. Detritivores 


60. Which one of the following has no differentiated tissues? 


1. Sponge 

2. Flatworm 
3. Starfish 

4. Roundworm 


61. Which of the following parasites reproduces asexually in a snail: 
1. Roundworm 
2. Filarial worm 


3. Tapeworm 
4. Fluke 
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SECTION E —- Angiosperm Reproduction and Ecology 
Fifteen (15) questions worth a total 15 marks 
Answer ALL FIFTEEN (15) questions 


Suggested time 15 minutes 


62. Which of the following answers is not correct 


1. Mast seeding is a synchronous production of seeds by a population of plants. 

2. Mast seeding occurs to support breeding of seed predators. 

3. Mast seeding is an effective defense against seed predators because they cannot consume 
all seeds. 

4. Species that exhibit mast seeding include conifers and bamboos. 


63. Hydrochory is facilitated by... 


1. Barbed awns 

2. Abundance of small seeds 

3. Water-repellent succulent fruit 
4. Air cavities 


64. Ovules are... 


1. The haploid female gametophyte. 

2. The haploid male gametophyte. 

3. The developed embryo after fertilization. 
4. Seeds. 


65. Which of the following answers correctly describes seed dormancy (choose all that apply) 


1. Seed dormancy allows plants to grow immediately. 

2. Seed dormancy ensures additional time for dispersal. 

3. Seed dormancy prevents germination even if conditions are suitable. 

4. Seed dormancy can increase seedling survival by preventing germination under 
unfavourable conditions. 


66. Self-fertilization (selfing) can be an advantage... 


1. If species density is very low. 

2. Because it enables double fertilization. 
3. If seeds are undesired during the season. 
4. Because it maximizes fitness. 
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67. Which of these vectors enable pollination (choose all that apply) 


1. Wind 
2. Beetles 
3. Water 
4. Flies 


68. Which of the following statements correctly explains outcrossing (choose all that apply) 


1. Outcrossing is about preventing pollen from reaching the same plant’s stigma. 
2. Outcrossing can prevent inbreeding depression. 

3. Self-fertilization (selfing) is superior to outcrossing. 

4, Outcrossing only occurs in algae. 


69. Which of these statements correctly describe ecosystems 


1. The Great Barrier Reef is a highly productive marine ecosystem. 

2. Energy, water and nitrogen are essential abiotic components of an ecosystem. 
3. Comprises all living organisms and abiotic components in a community. 

4. All of the above. 


70. A random pattern of population dispersion can be the result of 


1. Aggressive interaction with neighbours 
2. Parasitism 

3. Competition 

4, Wind dispersal 


71. Which interaction best describes grasses growing in the shade of an Eucalyptus tree 


1. Mutualism 

2. Competition 

3. Commensalism 
4. Parasitism 


72. A population can be defined as 


1. A group of individuals belonging to the same species. 

2. A group of individuals belonging to different species living in a particular geographical 
area. 

3. A group of individuals belonging to the same species and living in a particular 
geographical area. 

4. A biotic community in a particular area together with the physical environment. 
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73. Which of these interactions occurs at the level of the community? 


1. Humpback whales migrating along the east coast of Australia. 


2. A group of Eucalyptus melliodora seedlings that are competing with each other for water 
and light. 


3. A group of different plant species and their pollinators in a native grassland. 


4. Mating and courtship of the superb lyrebird (Menura novaehollandiae) in the New 
England National Park. 


74. The population of feral cats is growing exponentially in the New England Tablelands, this can 
be a result of 


1. Unlimited resources. 

2. The population is near their carrying capacity. 

3. Limited resources. 

4. The population consists mostly of old, non-reproducing individuals. 


75. Decomposers are... (choose all that apply) 


1. Not part of the food web. 

2. Essential for the recycling of carbon, nitrogen and phosphorus. 
3. Are plants that take up nutrients with their roots. 

4. Heterotrophic organisms. 


76. Which of these interactions have a negative impact on one partner? (choose all that apply) 


1. The root parasite Dactylanthus taylorii and the lemonwood tree (Pittosporum 
eugenioides). 

2. The symbiotic relationship between Alnus glutinosa and Frankia alni bacteria. 

3. The legume Hardenbergia violacea and seed predating weevils. 

4. Lichens: the associations between fungi and algae. 


Ls 
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SECTION F — Short Answer Questions 
Answer ALL THREE (3) questions 
Use ONE ANSWER BOOKLET for QUESTION 77. 
Write your answers to both QUESTION 78 AND 79 IN ONE ANSWER BOOKLET. 
Label booklets with the Topic name and your name and student number. 


Suggested time 25 minutes. 


TOPIC: EVOLUTION (USE A SEPARATE BOOKLET 
Suggested time 10 minutes (6 marks 


77. During her Honours project, Jane studied a squirrel species, most of which had red fur. 


When she returned on holiday 10 years later, she observed that a group of squirrels had 
dispersed across a wide stretch of unsuitable habitat and colonised a new patch of forest. Jane 
noticed that there were many more light grey squirrels than red in the new population. 


Jane is unsure why the population’s fur colour diverged, but can speculate on possible 
outcomes. 


1. Give two possible mechanisms for the increased frequency of grey fur in the second 
squirrel population. Write one sentence on each. 


2. Write down the missing words from the Jane’s notebook below (in the correct order) 
with the most specific, correct term. 


I was excited to notice a difference in fur colour. To test whether it has been caused by predators in 

the new habitat exerting selection favouring lighter fur, we first need to test whether fur 

colour is . Then we need to test whether fur provides a fitness advantage. 

Alternatively, divergence could have been caused by effect during colonization or genetic 
after colonisation. If the situation persists, the two populations might eventually undergo 
speciation. 
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TOPIC: PLANT STRUCTURE & FUNCTION (USE A SEPARATE ANSWER BOOKLET) 


Suggested time 15 minutes (15 marks) 
Answer BOTH questions in this topic. 


78. Briefly explain or discuss five (5) of the following. Each answer is worth two (2) marks. 


1. 


Sn a eat 


CAM plants 
Collenchyma 
Tropisms 
Vascular cambium 
Sieve tube cells 
Differentiation of cells 
Submerged leaves 
(10 minutes; 10 marks) 


79. Describe the mechanism for the transport of water from the root to leaves. 


(5 minutes; 5 marks) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 


the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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